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COAL PROCESSING SYSTEM
' BACKGROUND OF THE INVENTION

2

DESCRIPTION OF THE PREFERRED
’ EMBODIMENTS

The pxésent worldwide energy problem has lead to a

The invention herein relates to a system for )red_ucing 5 resurgence in the utilization of coal as a fuel stock for
and storing combustible materials for use in subsequent . . . power generating plants. Further because of the abun-

processes. This system is particularly related to the
reduction of feed coal for use in a subsequent coal
gasification process. :

A number of reducing systems presently available
include feeders, mills, mechanical separators and circu-
lating apparatus as well as inert gas generating means
for supplying a medium incapable of supporting com-
bustion, for carrying the reduced combustibles.

Some of the disadvantages of systems of this sort
include the inordinate amounts of equipment nécessary
for circulating the inert gas, large amounts of auxiliary
fuel for generating the inert gas and expensive separat-
ing means for eliminating fuel fines from the gas
stream. Such systems may require bag filters and the
like which are expensive to incorporate into a system
and require constant maintenance which may affect the
overall efficiency of the system.

A simplier system has been devised which eliminates
many of the problems associated with separating fuel
fines from gas streams and systems of the kind de-
scribed herein. ’ ‘

It is therefore an object of the present invention to
provide a system which eliminates the need for secon-
dary filtering means for the separation of fuel fines
from gas streams of the kind described herein.

It is another object of the present invention to utilize
the fuel fines as an auxiliary fuel in an inert gas genera-
tor associated with systems of the kind described
herein. ‘

It is yet another object of the present invention to
increase the efficiency of reducing and storage of com-
bustibles, especially coal for subsequent gasification
processes.

SUMMARY OF THE INVENTION

There has been provided apparatus for connecting
combustible materials to a selected size and moisture
content and discharging same for use thereafter, in-
cluding means for reducing the combustibles, mechani-
cal separator means, for receiving said reduced mate-
rial in a stream of gas and separating all but fines from
the gas stream. Means has been provided for circulat-
ing the gas and inert gas generating means in series with
the aforementioned circulating means provides a non-
combustible medium. The heated gas is also utilized for
drying the reduced material to a selected moisture
content. Means coupled to the separator introduces the
stream of inert gas and fines to an input of the inert gas

generating means for providing at least a portion of the’

fuel therefor, thereby eliminating the fines from the
stream which are too small for mechanical separation.
For a better understanding of the present invention
together with other and further objects thereof, refer-
ence is directed to the following description taken in
connection with the accompanying drawings while its
scope will be pointed out in the appended claims.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating the concept of
the present invention; and

FIG. 2 is a portion of the system illustrating an alter-
nate embodiment of the present invention.
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dance of coal, there is great interest in proving efficient
processes utilizing coal as the base material for produc-
ing a-fuel gas, which may be used to produce clean
natural gas substitutes. Along with the energy require-
ments, environmental restraints require that the utiliza-

_tion of coal be coupled with elimination of particulate

_ discharges sometimes associated with the reduction
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and storage of coal feed stocks.

There are systems which effectively handle the re-
duction, separation, and storage of coal feed stock
however, the systems are cumbersome and create cer-
tain environmental problems which the present inven-
tion seeks to remedy.

In referring to FIG. 1, there is shown a feed hopper 1
which receives and feeds, combustibles such as coal to
an input of a reducing mill 2. The rate of feed is con-
trolled by appropriate control means, (not shown). The
mill 2.of a known kind reduces the coal to fine particule
sizes necessary for subsequent processes.

The coal is delivered over conduit 21 to a mechanical
separator 3 by a stream of inert gas is circulated. A
circulating fan 4 which stream carries the reduced coal
through the system as shall be explained below. The gas
and reduced feed are provided at the input end 22 of
the mechanical separator 3 which is designed to elimi-
nate and separate most of the reduced material for

. storage as illustrated in the diagram. However, certain

fine particles are carried beyond the mechanical sepa-
rator into the remaining portion of the system. In previ-
ous systems, this material might be vented to the atmo-
sphere which under present environmental circum-
stances is not permissible, or auxiliary separating
means might be provided for trapping the extremely
fine fuel particles remaining in the stream. This latter
method has proven effective but sometimes reduces the
efficiency of the system in terms of operating costs and
down time due to the fact that filters which are capable
of eliminating these fine particles must be constantly
emptied and maintained.

The present invention directs unseparated fines and
inert gas over output line 23 of the mechanical separa-
tor 3 through the gas circulating fan 4 line 24, recipura-
tion unit 5 .and line 25 for input to fuel inlet 8 of an
inert gas generator 6. The fuel fines present in the inert
gas stream may therefore be burned as an auxiliary fuel
for generating the inert gas and thereby eliminate the
fines from the gas stream and increase the efficiency of
the system by utilizing a fuel source which would other-
wise be wasted. '

In the first embodiment of the present invention
(FIG. 1), the output of the circulating fan 4 is directed
through the recuperation unit 5 which is placed at the

- output of the inert gas generator 6. The recuperator 5

is basically a heat exchanger which preheats the gas
stream before entry into the input 8 of the inert gas
generator 6. Furthermore, the output of the inert gas
generator 6 is generally too hot for direct introduction

" into the main stream of the circulating conduits and

65

must be cooled. The recuperator 5 therefore serves the
function of cooling the output of the inert gas generator
6 to a selected temperature capable of providing suffi-
cient heat for drying the combustibles and also preheat
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the gas and fuel fines before entry into the input 8 of
the generator 6. Another fuel source 12 is shown to the
input 8 of the generator 6 which may be any acceptable
source, but probably will be fuel provided by subse-
quent gasification processes resulting from the gasifica-
tion of the feed coal. An air heater 9 and air fan 10
provides a source of air for supporting the combustion
in the gas generator 6 and is controlled by any suitable
means not shown for providing just a sufficient amount
of air to support combustion in the generator so that
generally only inert gas is produced at the output
thereof. The air heater 9 preheats the air for introduc-
tion into the input 8 of the generator 6 over line 29 and
may be a similar device to the recuperator 5.

The coal processing system in accordance with pre-
sent invention is vented to atmosphere at 13 as illus-
trated so that there is no excess pressure buildup within
the circuit defined by the reducing apparatus.

The output of the inert gas generator 6, through the
recuperator 5, is coupled to a mechanical separator 7
over line 25 which separates ash from the exhaust of
the generator 6. The separator 7 is capable of eliminat-
ing all but small amounts of ash from the present coal
processing system and therefore it does not signifi-
cantly affect the fuel stored or transmitted through the
coal processing system and yet eliminates the need for
expensive, and efficiency reducing, bag filters. The
output 27 of the mechanical separator 7 is coupled to
the mill 2 for supplying heat for drying the reduced coal
and also for completing the circuit for carrying the
reduced feed to the first mechanical separator 3 as
previously described. Further, a portion of the inert gas
is routed over line 30 to air heater 9 which as previ-
ously mentioned is vented at 13.

In a second embodiment of the present invention
illustrated in FIG. 2, the inert gas generator 6 receives
air and fuel as previously noted and also receives the
fuel fines from the output of the mechanical separator
3. The output of the gas generator 6 is similarly coupled
to the separator 7. However, in the second embodiment
of the coal processing system illustrated in FIG. 2, the
heat provided by the exhaust of the inert gas generator
6 is conveyed over line 26 to a steam generator 11 for
the generation of steam for other processes associated
with the gasification of the fuel being reduced. A por-
tion of the steam so produced may be utilized to pro-
vide preheat to the gas stream carrying the fuel fines to
the inert gas generator as well as for producing power
for the process described herein or other processes so
‘as to maximize or optimize the efficiency and utiliza-
tion of available power in the system.

From the previous description, it is clear that burning
the available fuel fines rather than separation and stor-
age thereof provides a source of fuel which is economi-
cal since it eliminates a difficult process and utilizes an
energy source wasted more often than not.

There has therefore been provided an improved sys-
tem for reducing combustible raw materials to a prod-
uct of a selected particle size which efficiently utilizes
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4
difficult to separate fuel fines as an auxiliary fuel in the
process. o

What is claimed is:

1. A system for handling combustible raw materials
and reducing said raw materials to product and by-pro-
duct fines of selected particle sizes comprising:

a reducing mill for reducing the raw materials and
producing an outlet stream of said product and
by-product fines, a fuel fired generator coupled in
closed circuit relationship with said reducing mill
for producing an inert gaseous medium for carrying
said product and by-product from said reducing
mill;

means in flow communication with said gas generator
for circulating said gaseous medium; separator
means in flow communication with said reducing
mill for receiving said outlet stream of said mill and
separating said product and by-product fines;

conduit means coupled to said separator means for
directing by-product to said inert gas generator for
combustion therein such that by-product fines pro-
vide a portion of the fuel necessary for producing
said gaseous medium, and eliminating said by-pro-
duct fines. ‘ :

2. The system defined in claim 1 further comprising;
an outlet of said gas generator, an ash separator; said
ash separator being connected with and inflow commu-
nication with said outlet of said inert gas generator
wherein ash produced during the production of said
inert gaseous medium flows through said ash separator
to be separated from the inert gaseous medium.

3. The system defined in claim 1 further comprising;
an air heater connected with said mechanical separator’
to receive inert gaseous medium, said air heater having
an inlet for air and connected to said gas generator so
that said air heater indirectly transfers heat from said
inert gaseous medium to said air to heat said air for said
inert gas separator.

4. The system as described in claim 3 further com-
prising: a fan coupled to the inlet of the air heater for
driving the air into said air heater and a vent connected
with said air heater for venting a portion of said inert
gaseous medium to the surrounding atmosphere.
© 5. The system defined in claim 1 further comprising a
recuperator connected in flow communication with an
outlet of said inert gas generator, said recuperator cou-
pled in flow communication with said conduit means
carrying the by-product to the generator, said by-pro-
duct receiving heat by indirect heat exchange with hot
inert gaseous medium produced by said inert gas gener-
ator, before introduction into said inert gas generator.

6. The system as defined in claim 1 further compris-
ing; a steam generator coupled in flow communication
with an outlet of said inert gas generator, said steam
generator producing steam by passing working fluid in
indirect heat exchange relation with said inert gaseous

medium.
* * * * ok



